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mmm2i ^v*;in¥-iz& ^mm^my-v^mmz^mti^^ 
ft^Mof-^tt, mm^my- v^mmzmm^-^^^n^-iz^v 
mffimzmmm±Km&ist=.-vu*zm£;i,T. mmr-m^ y # v -yzmt 
tg^/mmm^ y z v-ymzAtt-t&mmz&tizt: ^mwmt^m^m 1 is 

&?-v*;m<?)?- * n u mm 1 ommm y- y ^mmm<D&y- y ^mmm 
^©BotBif u&z&& or -r^TTi-r > # y - ^$:^-r^/MMt5t>r > # y 
SPtcA^jb, ^^ra/M^lgt-f y* V -7mz £2>zzfc7t4 y* v-y-ftjjZW. 
mm/mffimj y z v-yma>®.WLo>'m 2 vmm&y - y x^astc^niif s 

^ *;i/ifctf>^- * £ J: e> * if- &f?e> i&g&^t? r i: 

-r & 1 mm® * - * 

y ^&3P £ ^tf>KI 2 (Dm^ y - U xlEiSi: icj* v >r&H £ f & ^ -v * ;v 
£fc £ Hf-fc®j£ L d £ £ "T 3 1 #M 3 (Dfatifr 1 ^IB^©^- # 

m&m 5 ] 1$ _fc tM&tfciiU: t iz * & z:#c^ > # y - u 
y tic j: y^-* ztem-tzT-ttem^mzm^. 
mmzz&jtjzs* v -y-zntftm/mwimj y * y -^©itim©!*! 1 ©w 
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BfffB-r^7c>r > # y - yzm-rmm t&m. t iznnznmm y - v ^mmiz 

3 =f- -V * ;i/ zr fcf - $S £ fit ;L 

mmm/mwimjy* v-ym^mm^rnKD-mmmy-v^mmti^m^m 
2 ©i^as^- y xguiais MiB^ i 2 <Dit6mm.7-v =.m&%Mzdm 

-mt. mmm i v-nsmmy - v ^mmu&my - v ^mmmtKomm^- * n 

m&m 8 ] mm&m/mm-t >*v- ym&wmvm i ©was* 7- 
y x^gsap £ . *HSrra/*ift«>f y * y - :/»©««©« 2 ase^ - y ^ 

mm^rkn,^ y$v -y^mtmmymm^y *v-y-mn. 

Wiftm/mw.&j y*v- ymommom 1 omm&y - y ^mgp&tft£f§ 
i§i/M&&>f > * y -:/»©««©& 2 ©waas?- y x^&as^ 

Btfiam 1 wmmm y-v iz^mn^r^^^^^m^u mmm k * y 
^ -5 n #aian® £ fit * 

3 £ £ #|£ i: Z> ? - Z temmUo 

0] iffiB^i©i©^7-y^gigp©^^-yai^£fi^(D 
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[0 0 0 1] 

mmzmtz* iffl^ftiTu m^aM^ci^-r, wtoadsl 

, VDSL, CATV^, ^3^7?&2. 4GHzMLAN^f-f^A 

[0 0 0 2] 
[t£*©&$IS] 

^tiTv^s. Mx.n 6. 6 k v&mmmmMZifrLx&h^y 

*tC|&«U #h^>XiCi »; 1 0 0 VXi±2 0 0 VtC^ffiL-T, {gJ3t@B«^lC 
[0 0 0 3] 

[0 0 0 4] 
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7 5 p F/mmm<D*Vrfi'* Mxitf. 1 5 0 m& 

tf50 [m] X3 0 C^JS] ©5f^©^(Cti, 15O/ 1 H0>f>^^>X 

o. l l 2 5 F©=I>7 ; >•9-fc*^^$tlTv^-5Zli:i:^fii^i:^:S 0 
[0 0 0 5] 

o 

[0 0 0 6] 

lC^j£f SS/X-x-A^fcJ^tlT^So Mxfcf, OFDM (Orthogonal Frequen 
cy Division Multiplexing ; tt3cMiKiS[^SI#fi) DMT (Discr 

ete Mult i tone) £ tlT Z10J:^jiV;i/f ^'JTK^iSfflb 

^ iff**© J: e> fc&#/£3"©#v*«££EBitWS&*r- IT 7 s - # £ # 

Sr^L^i^^^-^^jIO^Si: IT, ADSL (Asymmetric Digit 

al Subscriber Line ) ;fr^;##I«b*lT V^„ 
[0 0 0 7] 

-eti^tiM^-s^^ y r^rMVAT^M-rsfecDT^ m^-H ncssaew (qam ; 

Quadrature Amplitude Modulation ) IB&5T*$>£o Z.0> 
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[0 0 0 8] 

tu&<DVMTtt&tfiOFDMttKte^TlZ. iKStsffi 7 - U aiXIft (IFF 
T ; Inverse Fast Fourier Transform) ^tfiftral:? — U :n|£g| (FFT ; 
Fast Fourier Transform) £Jg VnS<£>#-^G5^&<5 0 ^ fUE^-Sf 

[0 0 0 9] 

(Hadamard ) ^g|(D*ifg£iM U JgfC, Np^fSJt ^ MMtSCfflT-t 

@i2(t sD«Mif> lout x 

^^>7;i/ (scr) , mmpmrn (s/p) , y/^-^-^^zi- 

F^m (G/N) , fP^a©«itg$:^-rs^F#^^ 1 0 2 fcMB#,&2IS£§P 
,10 3 li A D M (Hadamard ; T#V — ;i/) 1 0 4 &B£|^/M$£f$t>f 

>^y-7SJ. 10 5H 3S»i<S»7-UaigEii (I FFT) , #-K#-fAtf;&n 
©^tg^/g-TSDMT (Discrete Multitone) 1 0 6ttDAM ( 

D/A) . 1 0 7kfcn-/\°X^;i/# (LPF) , TX-line km#Hn&g£ 

[0 0 10] 

RX-1 i netiffSE 1 1 0tt/t> K7U7>f;H (BPF) , 111 
ttAD^gp (A/D) , 1 12(t #-K#-fAI&£, (F 

ft) <Dmm^t^DMT^mm. 1 1 3 teM^^f*^ 1 1 Aizmm/ 

mmm&JyZV-?^ 1 1 5«ADM#M5, 116»M (DEC), 

(p/s) , f^^7>^i (dscr) ©aig^^-r-s^^fii^ 1 1 
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[0 0 11] 

8F^SE«ap 1 0 1 tt, JUi^SD^, ^^7>^KSCR) Mil, ttM 

vmwk (s/p) MsiT, ^-n- F/tfa5w- Kjem cg/n> k 
ffiaBO&^rtBfc-rs^osFD^sus:^^. fit, i 02jc<t»;^- 

>C3fX h®Pg©^>y;i/^jCffl^'tSM#^$:^L. ADM#M§P1 0 3 iZtft 

^rmmm±tmm.mm±ii(D-^ni4 y* v-^r^mv. DMrmm^i 05 

VNTT^-n^*M#ic^g|L. d-/U7^ 1 0 7tc<fc y, iokH 
z~4 5 0 kH z fflf-^^l®M^5:^tlS[f f i: bt, 
TX-lineClffitS. fcj&^li, 2-3 OMH z0^5:MV> 

[0 0 12] 

X^MMRX- line f bfcf f 5, Ay hV\° X ;7 >f ;i/ # 1 1 

0 }C<fc U^-#fc^©M^^tf>#I;U£ 1 0kHz~4 5 0 kHz 
, ADJEiHaj'l 1 1 tCj: ^#;MI#K^$IU DMT#t3Sg|Sl 1 2lCiH> 

TDMTftH, K#-f ARfc:££fTV^ |g(S^ffi5iaSU 1 1 3 tc^THgm^ 

mmjkzf'? * # -7 u - a mm <dwm & n e> . 

[0013] 

# u-^gpi o 4 icj:5-7£5M># v-zf<om4 y* v-zr&m\ adm^ 
sbspi i 5izm^xmmmoABM^mmi o 3<z)5£#iJi£fTvv w^asi 1 6 

z?)Vn-F/lfu-n- (N/G) , (P/S) , t^x*^ 

-7*)V (DSCR) ^i^7oTf§ff RDtfS. 
[0014] 
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13© (A) Kmir£olZ, mfftSr^rj-PWR, WmZmW.WLtl'T , *^T' 
DM) ^gl^^^i^l/^ h (Wavelet) fif©rait, — #C7G>f > 

^(D^m^m-r^mzjitj. 013© (b> <D±m^m+nmmi*ViKntf 

[0 0 15] 

01 4tt$fetc^bfefiB<z)^-^e^e©mra0T^*;> 01 2tim-^# 

3P#£*tU 1 0 8ttD-M77-f # &tf^M3P (ROF MOD) 
, 1 1 9 \%'&MJkX$-Xl-)\,-%-7-7 4 (DEM ROF) BP*k tu 

Ml 4lC^-T^(Z)SI'fg§|$©DMT^0 ! a^l 0 5 tDA^aspi 0 6 nam 

u-n,*7 •? j Kz-Btxf-^mn 1 0 8 s^tf, x^mmoADmm^i 1 1 

i:DMT^tsap 113 £©1^, ^H^n-;i/^7^-f ;p^gpi 1 9 S^ttfe. 

[0 0 16] 

r©^-#teSI^«W:. n-^^-^^^^^^^M^si o 8izn^x. dm 
TfltSgpi 0 5 J:y*[2fi5XW, 2f- K*>f A#*&froTi«JgSEJgU 
^M^©^w ^#;i/^§ILTDA^g|g|s l o 6£A:frU 7^-n^-s§c^g|U 
T\ n-rs*7>f;i/# l 0 7&c£ y m£©M&$C^€i: LTjUMHI^tx- 1 i 

i i i icj: P*JVm^*TJ S?*/l/«WLT, n-M77^' 

fr*iz£vmmm&^ dmt^ijissi i 2 £fln;t &%©-?&£„ 

[0 0 17] 

fit, DMTj?lSa5112{:^TDMTti, K* -f A©Bfc*&fTV* 

, ^ipS^«5fiiSI$l 1 3lC^VNTI^»5[^*$:evv t$IS/Mi£8ti£>f > # U - 

7*gpn 4 izn^xm-o* u-^fcffv*, ADM#IB8M l 5lCiH%Tj£fM 

©ADM#M3P1 0 3 (D&mmZft^. Wfemi 1 6 iZtit^Tr-* Sr^jcb, 
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/G) , tEMt (P/S) , 5=:**9>:77U (DSCR) M^lTotSi 

ffRDi:ts 0 

[0 0 18] 

0 1 5 itftizmmhfcm&mik^mzmvfcT- ^mmmm<ommmx$> u, 

014i:i-f#tt[|-M^U 1 0 9&1?n,SJflA3P, 12 0«|g#|&£ 
3P£*V3\ 1fn*,#ASl 0 9tt, DMT#tJl3jSl 0 5 ^e>©^(5D^*^tC 

lMxa^ncM^ifD^ (uKjuau) zmAtz* m^fcUB 1 2 0 «t?n 

[0 0 19] 

016 tt«IWI»*»©»WHT*) 1 3 1 l±^#flff©*f #^SI3P^Bfim/M 

a&&>f >^u-^as^s:^tf^##-^^as, 1 3 21*01 sizmt&nu&m 
Am 1 0 9icffi^-rs-^n^A^5, 133 teffijEumiSg, msisii&g, MS^ia^ 
^o^-*^^ 1 3 4 &&mw<D dmt vkm^&m/mwim&'f >zv- 
^^^ti^mm^n^. 1 2 01*01 5ic^#£^wi&£8P£^u 1 2 

ltt.M^ISC^^h^ 1 2 2fcm§fSP (DCM) . 1 2 3&*il^P (I PL) 

,124 izmmm&*s7 h®, 1 2 5 amm.®*^-?. 

[0 0 2 0] 

mmm^m^i 3 i^e>©##&, Miti @i7©(i)sti92kB 

&*nA~?2>t. ^mi2f(D3 8 4 kB (#-) i:^ffi£l&£ 0 X0 1 7 

© (2) £iM-i?n;&}fA&£ LXm~?£o\z. mmm±<oy-y7)V&tf2mnte 

[0 0 2 1] 

i?ugMAm<D&mm-%z 192kHz t'eitst^ -tra aicj: y 2 

te<Z)3 8 4kHz©MfS:Mi:^. X^-^fe^S&l 3 3 fcrfrLTteiUS *i 

^##«> at^tfMstis*^ 0170 (3) ^mm^tLx^-t^viz. 
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7*-?%<D£.-tZ> a Z.<Dmit<Dm^f&ftl*. WOkHzttSi:, -19 2k 
Hz~+19 2kHz©MSt^ttt*LT^ 0 XftfxE© J: t> IC, <g^«9 
©$§W/&###V*3£{C<1: »K ^JE&#A, B, C, D0>U/<;i/&, A>B>C 

[0 0 2 2] 

$IWI&5£g|Sl 2 0tt, M^flt^^ h»121fc, ^5IBP1 22i:, JfRTClSl 2 
Mifi/7h3512 4i:, «tSC«M 2 5£&£fr#J*«:^U 
7 hgPl 2 1 ICj&HT, 9 6kHz©M»>7M:fT9. ^*UC<fcU 

, M?&ffc$/:7 hgjSl 2 1 ©&#«, (2) +9 6kHzi/7hattatti:^{C 

, -19 2kHz 96kHz0fWAIi -9 6kHz~0kHzlCi/ 

T7h$4"U -9 6kHz~0kHz©fTOB{l 0 — + 9 6kHz{CJ/7h 
£*U 0kH.z~+9 6kHzfflWKlt +9 6 kHz~l 9 2 kHzi: 
S/:7h£*l£„ X+9 6kHz~19 2kHz0fWDlt £r *J b IC <fc »J 

-19 2k Hz 9 6kHz[Ci/7 h£*l£„ 

[0 0 2 3] 

«fc©W5f»l 2 2{C^T, Hii±©«liK0170 (3) ©£*§##© S 

&i)mz>z.£iz&>) > mmmm±-t:iz. mi 6© (3) hsi^ (dcm) i:tx 
^sic^»j^«?)-5=b©T% 0i7© (4) m&ffimm^£LT*k-t£o\z, 

mi 6© (4) (I P L) ^LT^-fJ:?^ -9 6kHz~+9 6 kHz 

©^*gu IP*>, -192kHz ~+ 192 kHzOfittl/2fc^5 0 
[0 0 2 4] 

VTmirm^tf&\,^&®£itm&2>&mT*$>2>frb. mm§ScmtyZ7h^i 2 4JC 
<ky-9 6kHz©Mti/7h5:i}f9. -£*llCj:»j. (5) -96kHzi/7 
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hHLT7jk~?£z)lZ. -19 2 kHz~OkHz©Jg&ifc^&C^h£*u M 

#91 1 2 5 tcA^j-rso 3©^mas 125 icjs^t. ( 1 ) at^a^tf ux^t 

M&ffcj£^:7 hSPl 2 4 0ffi*© (5) -96kHz^7hil 
T^-tM-^-^MBi-Si:. M^SP 1 2 5©ffii3ii, (6) itiSillT^tJ: 

Ttt, (5) m&\&3z&£. bt^t <fc?lC ##S©2*#$!g£3£lC&y, (1 

[0 0 2 5] 

xm 1 6 ic^-r^eiS 1 2 2 tc^tf &-tf->:/;Hi ilX^^ 

1 8{c^=fo©T% (1) ~ (4) (D&wi*mmm±<DMm"ett-tv>.zfjim. 

^<RJ«^^^ h^A&^b, (D-fs-^s (n) wy-Jfrmux'*? h^&K 

Ol>T, S (n) ©Z^SIAti, 

A= S (z) =S S (n) z" n 
T^^tl, h^AteO — f s/2 f stt^'J>^i 

[0 0 2 6] 

X (2) (-1) " * S (n) ©1J->^ , ;MiitX'<? h^AlCOVMT. BP 

m^s (n) <z>&Mm^<»zwmn\%. 

B = Z C (- 1) " S (n) ] =S (-z) 

«-9fcH«tlf©«#&in3¥-r«6fc. (3) fg#t (n) ©i*->y;Mg£;*'^ h 
[0 0 2 7] 

C = Z [t (n) ] =T (z) = (1/2) * CS (z) + S (-z) ] 
T'i^itlS. 3 CUT*, m*3rt (n) t (1) , t (3) , t (5) , • • • 

T (z) =E t (2 n) * Z~ 2n 



1 0 
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£&-tZt.ifi'T*m&. Z\<Dt (n) =0<D^i#*$:ra§IV^fe#■^D^i, 
D= u (n) =T (z 1/2 ) 

£.m-?zntfvmz> 0 fit, mmmtem^Ete. 

E = u (z) = [S (z 1/2 ) +S (-z 1/2 ) ] /2 
il^tl^^tS. HPtu (4) #-5§-u (n) 0t>^l/it^K^ b^Ai: 
bt^tt)<Z)i:&y, MMM&«tti/2i:fc»J, S^g|$l23 (gl6#i) 

[0 0 2 8] 

B17K, wiaapi 2 3ic»w**iw«a«:a%'r ! b©T?, (D m*u (n) 

h^Ate, El 6® (4) #-^u (n) ©i^^^ffli:^ 

*9 h^AJC^lS-rS. £©IHSH»1 2 2fr£©##u (n) ttt£&jftg-0>»& 

ftst.wt, ifn^^ffAtSi:, (2) m^t (n) cw^^OHi^;^* 

h7Ai:Lt^t=&CDi:45o 3©S^##t (n) ©Z^iFH 
F = T(z)=2t(n)z~ n 

5„ f LT, t (1) , t (3), t (5), • •■•=0T»ft 

F = St (2n) z" n =u (n) z " 2n 

T (z) =U (z 2 ) 

h^AteO— f s /4 ©^f »;jgU(C<fc 0~f S/20MMISC 

[0 0 2 9] 

^©M#T (z) &mm-%S (n) «t*^©*S:^tf% 
[0 0 3 0] 

xmrnrnmuiis (ii5#i) c^^s^>r ^>^#6^gu©— 0aj£H2 o 
izm-to mmizn^-z. 1 4 o«*-r ^> mantra, i 5 o kmtBf^JTO, h 
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1 it^V-mmm (PWR) . 14 2li/^K;U7-f;H (BPF) , 143 
if<?hMk®. l 5 utitmm. i5 2{in-;U7>f;^ (LPF), 15 

3 lZH&$tfUmMm& (-^PLL) . 1 5 4liDAM (D/A) ,155 
tt«ffi»fl*il$gig3£ (VCXO) , 1 5 6li^^f, 
[0 0 3 1 ] 

Q-M77-f (rof) (@i 5<Z)^fg&tfn-;i/*-:7:7^;i/#gp l l 
^xgfiltlisicj: yAr>_£3££^£ o t«ra&©-£nj&#Att, -5£f^K§T*»A 

19 2kHz $:^Mi[t bttaitS. fbt, h;Mt3l$l 4 31Z 

m^Ts<2 h;Wb, BP-b, fi^«0ift^Lt, fitfBWJBaP 1 5 0 KA:*J 

[0 0 3 2] 

itl^ 1 5 1 #^>^fc&m^l 4 0©&77{g#£. ^15 60^1 

m&i 5 3tcA7j-r^>o ^<z>^&fe*Bim8!imi&i 5 3&fflx.&2m<?>mft^£ 

»J*«t8Ifc^ff*. 3©-r^ffiMlUg&l 5 3ffiffij!jff^DA» 
1 5 4tCJ:»JT^-n^##<©M#«£E{C^SIbT, «JEb^7K^ig§l 1 550 

nmmmwi^mm^^. z-o^-z mmm^mm^ 1 5 5©ffi*fi#s:AD^ 

#|g|5117 (H15$I) s\-V->Zf)l>7UvPm^£^Xto%.. X^fl5 6 

^SJ12 0 (Bl 5#M) lCA77l-£o 
[0 0 3 3] 

[0 0 3 4] 
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*;i/£fc£tfgBLfc%tf>T*&y. ADMMSP10 3H B£IS/M 2fc8t>f > * U - 
^gpi 0 4 1 6^-v*;i/^-(D^^;>r>^ U-^O^-^Srm^-r-S^tc 
, 2 5 6f ^^0f-^^at-5Mi:*5 o ifnj&JfASM 0 9 

DMTM^l 0 5KJ:«g>l 6 ^ ^ *;1/#<D^- # fC^f It, m^gMiZM 
a/&£#A-r£%tf>T% -£*UC<J:»K 3 2f^^©f-^i:^. 
[0 0 3 5] 

v MIiCHl~CHl 6, ^^«I1~1 6 ©2 5 6 ^ # 

{C. 2 5 6 f ;i/^CDf - ^ il 1 5 3 1 * e>, PAR (Peak to Ave 

rage Ratio ; ¥S%MiZM-t Z 9 Jt) 3CDPAR 
^#;i/£!t£n£-r££:> PAR = 3. 01 + 10 log n [dB] T*^3 
*l£^e>, 2 5 6ft*Ml^ PAR=2 7 (dB) ^Z1T% l/^< 

[0 0 3 6] 

-ffi^M^^^-^^W$:^#fi!l©-o©^^-Ux^m^|S (FFT) ^ 
[0 0 3 7] 

SUtiltMtSi:, BSISil&JtfcJS&ifcilli 
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o 

[0 0 3 8] 

x^v*)vn¥-iz& y, ig^£7- vimc^g^tsf^^ji/istaf- 

_tic -fe- n jfe $ mffi/mmsM y % y - -fu e i <zms£*£ 7 

7- y x^§s4 x^iiffiijic-^itiSBif§H^-v^;i/3 tr-ic i y£ 

D^ifn ^&R*iT, — y-7^^t-i#ig/MMiK># y-7gis 

l^fS/Mitt^ ># y-7*»6©««<Z)jK2©l«5Sa»7-y3:3g|jl»8K: 
[0 0 3 9] 

y 7 tc J: »J 7 s - # £^S£-r o T, -#5r;-f y * y - 7"£J£ 

i-^^/M^-f > # y - 73P©tuJg©3£ 1 ©*affl!7- y x^m^stc^VNT^ 

[0 0 4 0] 

i&±£:lCi:S-#C7C>f y-7£J£U lo^fdr^'J Tic J: y^-#£te 
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[0 04 1] 

Mi£:7-y :n^gP8£, ffl 1 &tffl 2 <Z>lgj£i£ 7- U a:3et||»4 , 8tC£*M£: 
*t £ -V * ;i/ffctf>^- # & n if - K & y ?£f&-r <5 m i 2 © ^ * ;v n tr - 
7i:, ^i©i^^7-yx^g|S4©^7-';^mmiJ©BuiBv ; -^ 
nif-jcj; *i£ if □ *£l&£^£ifn,£|&£3lS5 ££fit*T^5o x*% 

[0 0 4 2] 

B£ra/safc«>f > # y - ^gp i:, d©i$ra/Mafc»>f > * y - y»© g&^wm 
i © wjftis? 7 - y :c3£ffcSP&tfSi$ra/M?ft»>f > * y - ^»<z>«ua©ss 2 

[0 0 4 3] 

m 1 1 comm(DmM<DmmmT*$> y , sd 1 

-vxfMdFFT), 5iiifn^^as, Giti%ffl/mmwiJ>*v-7 

7 fcfcf|2©^*;i/Zifcf-g|k 8ttjg2©«a3S»7-y.x3EiiaJ (I F FT 
). 9 K#-fi*JfAgP (GT) , 10ttO-^77-fMMW( 

ROF MOD). 1 1 itDA^mffl (D/A) „ 1 2 ten -AX V 4 JV$ ( L 
PF) , TX-1 i n eteiHMEIifc§i£^U J£*_L(Z>«tJ&te. ^-^^all^S©^ 
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[0 0 4 4] 

xrx-1 ine it&mmwi. 2 oitmmmm^ 2 1 k/U7^h 

(BPF) , 22ttAD^i&3P (A/D) , 2 3ttiiMn-;i/t7 7^^ 
(DEM ROF), 2 4ttif • K#>fA|&£3&, 2 5ttll©il37 

-yxsgfias (fft) , 2 6izmm$tf85\&m. 2 7iz&i<DT*?*)vv&£m 

, 2 8tti^ra/^»»5S5>r>*y-^9J, 2 9iiifD<i«$A3ls> 3Oii^20il 

»7-yx.agiji9j (fft) , 3 1 i$m2<D?v*jvm&®> 3 2iiM (d 

EC), 3 3«^#^g|§|$, RDligiff^U J^_h<Z)^tt> ^-#£31 
[0 0 4 5] 

^-sf-^glgp 1 fcfc, (scr) , ttM^m (S/P) , 

-K/-*-*-a9/m-KSS* (g/n) , mftmm&mmzm 1,. m^Mft&m 

m^TT-v *jv<Dt- # £ n tf--r 3 3 £ ic i: y , *flrttK:i$ia«U:K:-t?n 

3i£ s m 1 - y xxiftaj 4 ic atj -r & ^ * /wr©-?- 

>^y-^6{CA7Ji-S„ 
[0 0 4 6] 

**»K:i*irai*J:ici?nj&fe»£3*, f2®iiif7- y x^&gpe icatj-T 

t#- K^-rA$:if au a-^/*7 7-f -n/*xofas38aj 1 0 izn^xmmmm 

S?*A/3EW«:liU DA^mgpi ifciH^y^a^##lc^g|U a 
-;U7-f 1 2 &^Lt^f@iTX- line lC3lffi-t-g> 0 
[0 0 4 7] 

XSMia^RX- line UT^fg bfcfg-Jf A> FAX7^^ 2 1 
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mi tf>iS^7-y x^g&2 5{CJH*T:7-y x^&LT, ^®&±7b^M^iJt 
[0 0 4 8] 

z.<DB£m/mmm&* >* v -zrm 2 8 ics^t -r^^>r u -7*mv 

. if n-fit^AnP 2 9 lCifD^S:if AbTM^©f- L/, ^2©Il7- 

N/G) , Mtt^gl (P/S) , ^Xt^yfJV (DSCR) ^ILT, M 
[0 0 4 9] 

^HJB; *7*7U-AH)B, # 7 1/- £ y , #9Hc * □ y * 
[0 0 5 0] 

9Si:©±liaPK:»WS^^*^/» (c h) <z>— 1 3, 34tt/t 
>y77^=EU^J:Sf-^xb^^$:^t. Xf 1, |2 0^1f7-'JiI 
&g|S4, 8 (IFFT) jgl, I2©I»7-'J x^&gjS 2 5, 3 0 (FF 

t) K.nv&w&^v^nmzzti^tim-vmz.ifG 4 1 vr-m^zm?* -e 

ftlCfcy, HI, 3§2(£>^3(£7- y x^&g|S4, 8 «ra-0Dy O 9*5 AT^7 

-yxiEsi^priBfcj&y, mi, m2<Dmm-7-v^m&&25, 30 

ti 1^- <d -fu 7 a -e 7 - y x^g|# prig £ & & „ 
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[0 0 5 1] 

u&-tf3mmA2ftt^m£*z> 0 bp*,, n¥-mzMfovf~vu&zm^*Wi! 

[0 0 5 2] 

mtfl : KDm^lZit. MxJf, 32ft*Jl/ (ch) ^©^#^5:^^^ £ 
j&38£»2K:jH**C l 6 Sgltf>^*;i/ 

5 s - # £ A7J1"S r £ ff -5 . 
[0 0 5 3] 

[0 0 54] 
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bTf 2 ©^^7 - y x^glgp 8 tCA^-TSo ^©^2 flDW3*3S!7- y x2SJ| 
aS8A>e>©6 4^^*;i/^(Z>-7 s -^S:^-K^>f A»ASP9 (GT) ICtk^Tif 
-K#>fA£JfAU 02 JCJ&V^T fcfc^&#B&LT V*S#, @l(C^fD-;i/ 

*7-7>f /b*Atjf*ii«isi oizn^xmmmm, ^^v^^um^mvx. da 

^mSPi i £<fc UTtn^ffMU n-;U7^;w l 2£^LTaH8lS 

ij^TX- line iC^m-TSo 
[0 0 5 5] 

XSWRX- line 5:^ltgiLfeffH 0^tc^"TA> hV\'^:7 
>f;i/#2 1 tC<k ym^^^^Mi^^-ft, AD^g|52 2tCj*V%T5 :: 'f s?*/HB 

#ic^giu ^M>S:^D-;i/jr>'7^;i/^gp2 3 ic <fc y^iLT^i^&n 
f?e>o r*ucj;y. ^^©is^^-y^gigps^^cDm^cDe 4^-v^;p 

^iCffi^tS 6 4^*;i/#CD7 ; -#£ffll<Z)^^-y:n^g|S2 5 iCA^f 
[0 0 5 6] 

^©mi©»se7-yxiEiftaj2 stcj^r, iHMSP©^2©i«^7-y3i 

&£gP2 7icA*U ^■v^;i/nn°-ic c fcy#Abfcif n*5:iSLt, 32f 

^*;i/#Xttl B^^/l/^flD^-^rfcU 7 s - #X hy? 2 7 1CX h y >? U 

t§ ^/Mi&8ts£-r > # y -^gp 2 8 izAttz. r^^ra/M^^^r > # y - 

>rg|S2 8tcJ*v%T, »1S»©i*ra/««»>f>5ry-^»6fcjS»©«i3SS:ffv\ 
ifn-fii#AgP2 9 lC;6*V>T1fnj&&Jf AU 6 4f t^;i/^©f-^tlTf 2 
®Il7-tJl^§3 oica#U 6 4^^^;i/5>©>'-y3i^m*^e>^ 
^*;i/M3 i tc^v>r-fe'n^jc*B^-rs^-v^;i/$:l^*bT, 3 2ft^;i/ 

^WSW^apa 2k:^vnt^l. f£#^&3P3 3 ici*^T. 3Hggp<z>^#^g| 

1 ©igO&JS £ *f o T glfST - R D h -r 5 o 
[0 0 5 7] 
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±x*iz. (b) iz^ktj:z>\z. T-*&®i<Dm&<Dmmm&®<D2ig<DmwLm& 
mttev. xmmm±v\*. (c) izm-t&oizmt-t&ibotte&o 

[0 0 5 8] 

x (d) nM7->jxfigpiFFTc T-**$Lmmz. fiP^, ^ 

- # £ 2 »HA:*J) ©^©TOMUitiU (e) \Zm-**>0) , B^tU: 

(f) lc^-rJ:e>lc. #^-*^ic iM©ifn^^#A$4xsri:tc^s„ 
X^-* £ 3{g<Z)=ihr- £4M#IA;£0 t$:W^7~yai^g|SPI F 

FT\zKi3t^>n, mwLWMAi-(:\t, (g) izjjkt mmm±T*iz. 

(h) tc^-r<fce>ic, #-^*^iC3M©^n^#A$ti-5z:i:{c^s 0 BP*,, 
3 2^-v*;i/tf>5 :: -#tCoV%Ttt. §: 1 fgnhf--TS^^(c j; B^ffi 

X 1 e^-v^KZ^-^iCovxTW:. ^-^$r3M=rtr--r-5^i:tCj:y, 
[0 0 5 9] 

t □ tr- 1 ^©iii^7 - y x^usp 4 (if ft) iz^^-mmmy-v 

x.U&&tKD6 4?-V*)VCH 1-CH6 4#£, f-^7xh>y7 1 3lCXh>y 
^bfc^ffifc^U B#i^®&© 1 tC]&V>T, 64ft^;i/CHl~CH64^0t 
>:7°;Wi, CH2, CH4, C H 6 , • • - CH62, C H 6 4 ©«k "5 Kl 1 if> 

^i/fc^Kiifni^y^&^t^o^&s,, fit*, i?n,&i&£gis5K:i*v>T-tf 

n-fr>:7°;i/£|&icU 3 2f^^KH 1 ~CH3 2&wy7)V$:i%ffl/ffim 

. 04© (B) tCat-To 
[0 0 6 0] 
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ntf-bT 6 4^*;i/#£ IT, jfi7-'Jx««t6ii, 05© (A) IC^-T 
«fce>C 64f^*;i/CH 1 ~CH6 4^f-^^ h>y^l3 IC* hvfZft 
So 3©l§£\ C H 2 , CH3, CH4© < ke>tC > -fs^^tC 3 n-9">^ 

ft^CHl-CHl 6#©1*->:/;b£. ^/M^UC-f U 6 KA 
;frU ^^i!i_hlc^iHLT, $lx.fc£, 05© (B) tc^f ~#C7t>f y 

[0 0 6 1] 

0 6&ii£n^JPA£^WI&£h©M0T*&y, (a) fi-5§^s jcov^^*2! 
l92kBifSi:, £ 1 M=i tf-"T £ ^ h fc J: (b) mmm 

n*cj:y lt«2#cd3 8 4 kBt&6„ bp*., 019© (i) mm 

19 2kB^0^{CfU, (2) ^it*n^#Ati:lt^tj:e>tC, 
lM©ifn^$:#Ab^^i:im#ic, MS&BtftfLtlcn fcT- bfcZliilC <fcoTB£ 
raM±tci£n/££#A^£^£#T*££ 0 fi£oT, 06© (c) ^Bfg-JfW:, 0 
19© (3) ^«^#i:|^#Jc^^^ti^N^M^$ti, ifn,&_ttcfig£*i 
?M«£»ffiLT^/£J:©3gW£l&£U (d) bt^tfff 
f^tSIfc^T'fSo fiP*>. 01 7 Kj* W 6 if □ j&«r ASP 1 0 9©^fg£ 

[0 0 6 2] 

1?D/&£bT#Ai-£3£#T££&©T?&»K 017© (a) fcfc, % 

Ml 6{@©^-#3bf-icj: 3«©«#j^raK:i«©^n/^&#Afe/fc«JIB 
&a*U €n^.SAf<iDlf-*0fiS:2 8 8kHzi:tSi:, ifn/j&ttPAJc 
s ky3 84 kHz0Mi:^„ X (b) ntf-H@tt, t««&©04ic^-t^ 

(c) ntr-2Mti. m^&m^2m<DVu&&nAisfcmi!iZmh. 

If-^S 12 8 kHzC^ttSil, 2 0©1fD^|f A*C<fc y 3 84 kHz 
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3 8 4 kHzffi^/jiS. 
[0 0 6 3] 

@ 8 ttzitfc 7C -f > # U - y 5: m h tc m& £. tk £ £ <D T >f # - y Wfe 

SgJUfcatU (i) &-&^-f y-^£^£fcv^^©4M<z>^*;i/CH 

a, CHb, CHc, CHd©4||QAM0lM^t„ 3 
CHa, CHc, CH d lCOV\T{±^ff^#TOT*&&#s f t^ACHbCo 
VNTtt^li^A^<^LT^SiT^<^or^€> 0 HPt>, #5£<Z)^*;i<CH 
b<Z)S/N#i|f K^-ffcUT^SC: £Z^-?o ^ot, *;i/C H b ICO 

[0 0 6 4] 

ft2>ZLiHZ&^T> mS(D (2) lCat^J:?lC, #ft^CHa, CHb, C 
He, CHd0M*tt#'J>« l JttfeS^ iEU<^origCD^Mi:^^^ 

[0 0 6 5] 

£j*U 1 4 tt^nfEIftrflJ, 15ttDCMaS. 3 4 tefS 2 tf>^7 - U :r^|& 
(FFT) S:^-r„ -fe'nfitjainaPl 4 tt, 01<Z)5 1 -V*;i/:3lf-3|S3lCJ:*J-r 

-^zitr-ic^o T^ffi«ric^^iii±ic-fe*n j^s: aiin-r zmmoftfr y ic> his 

lCifn^5r#A-t-5 : bcDT'&»;. D CMgp 1 5 li, fmdl^&SlC J: »J#ALfcif 
[0 0 6 6] 

6^<z>«BSB;a.tfi&ftH*®i ica<-r»^fcRiiKif*y, x&mmzn^xi*. 312 
'&-oT. m 1 izmiz>i£uMnAm2 9 3 1 $r«^bTv>s 
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[0 0 6 7] 

-y x.mm%>4 Kft-tzAjj^-vKivrnze a^-v%m£-$2>%,\z. numm 
insisi 4^c^$•v^T•fe*D'ffi^3i^^•rs : b©T^s„ fit, wa^^-uxs 

4©MA0 6 4f^^^?,, DCMgpi 5 izm^XmMLtz-^U 

zmz\^Ti$m/mmmj>*v-zfm6izAi]-*2> 0 fit, ^a^ntr- 
m 7 ics*v*TSg 2 ©i»5«3e7- y ^mmm 8 ic*i- lt 6 4 ^*;i/##a*£*i 
-5 <k e> iz r - * & n tf - -r & 0 

[0 0 6 8] 

x&mmzm^x it. ^m/mmm* > z v -zfm 2 8 tcj: > # u - 

^S$:JiL/fe3 2^*;i/#X&l 6^^^;i/^$:^©^^lS^7-';x^g| 
3i$ 3 4 {CA^J"f -So r ffli^0!2 ©117 - >j XM 3 4 H 01&tfH2 

ic^-r^2©^ii7-y3i^M3 oi:Jt«cbT, 6 4 £ Lfcv^ 

[0 0 6 9] 

DMTt, OFDML SS (X'*? K ^ Ajftffc) ^mUK-D^X, mM 

mv. a^.PP«TOi5:^t„ EUgHHtJcov^Ttt, dmt, ofdmcd^? 

- K#-f A£fJ#|IT*£3DMT, OFDM, S S ©SflSfc^A^-S Z\ £ IZ J: »J M 
[0 0 7 0] 

X*M^cl&iiStCo^T«:, ^^-f ;b #IC BTigT'&&#, QAM 
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^(ommm±<om^it^ ssizm-t&ftmm/mm&mamftitifim&mT* 

[0 0 7 1] 

^*;mtf-, bp*,, ^y*^©^-* ^n^-ts z: £iz£ y, ^ffiiftfcB# 

HlttJtK:#£Lfci?nj£<&#JMLT, SI 7 $r#MLTfi^bfe^# 

5. xii, «2©wa3s»7-ux3g«iap4 f swf i, »2©i«5S7-yx 

[0 0 7 2] 

;i/^^r-v u r tc <fc y # sre^t-s^r- ^^m^mizn^x. mmmkfc^ > 
% v -zr^mtmmt^.mtuzmn^mm^y-v ^mmz&m£tz>f?*)\s 
miztti,T*&?z>7 : -$z. =f-^^)\yn^-},z^ >)j&f$,-t2>mnz^t}z.tiz 

(#IS2) ^^^^^tf-icfcyiuisig^^-yx^ic^ii-re^^* 
/u» © r 1 - * u & 7 - y ^mm®. jc iff ffi^ -y * ^/ n tr - jc «k y » 
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iBifn,&£i&£LTz:#^-f y-y&j£-rBm/JS}&fH'># y-:7»K:A 
)vm.co 7 1 - # 1. & & <k e> ic ^ * ;i/ 3 if - & *t e» mm z & ti z. n & t. -r s # 

IB 1 fB^tf)^- #GaaWf8s. 
[0 0 7 3] 

- ic «e u r £ £ ir & #ia 1 #m 3 ©mi^cia*©^- # e^^o 

(tffB5) t&fB^-Y^^ntr-icj: »;«flf»K:i*l8r«lJiK:»AUfc"^nj^©«l 

mm 7 ) mmnummMiz t~mmm 1 ©isaae? - y x^isc 
#ib e mm&T- * fcrnnm. 

[0 0 7 4] 

3f -v y r ic «fc y ^ - # * &m f * 5 s - * ^jH^S ici* v % r , lu IB — ik ft -f > 
# y-^&^trf^^^^tc^^s^^^-y x^^tc^M^i-s^^^ 

^aicMbT^M-r-S^-^^:. ^^l/nlf-K:,!; y 7£j£-r tr- 
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& * mx t=. z. t & mm 1 1 s ? - & temmUo 

mm y-v ^mm® t , t&as& 1 &t*ffi 2 7 - y ^mmm K&m 

[0 0 7 5] 

mm&£. mmtm/mwim* v-ymv&m&m 2 am&my-v 

a izm?z>?-v* jvmzm-icmfe £ -r s#sa 8x«9 isso^ 

^m^mmam 1 ^ - y m^ais tc^n ^ t & * 
t> tsna^ra/j9 mmm^ y -^w©*«©* 2 ^mss^- y x^masic^ 

[00 7 6] 

®<dm&<d%z 1 (Dmmmy- v ^mmjkT$mmm/mm.mj >*v- :/sp<z>& 
s©i2®^M7-'j ^mrnn. mmm 1 ©wase?- y x^^ic^nt 

(tfiai 3) BffiB^i^ie^^-y^iigis^^^-yrc^ffl^cDitffe^ 
2ia«©5 ; -^^m^m 0 
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mm 7 - u tc&n 1. 1 & * % *m t & m- ic m%. u ^ z t z mw t -r 

[0 0 7 7] 
[3H8©£frJH] 

^^iblovjbf ^rt 'J T^t'f-^ ^ggPT'li. Hi, f 20 

Hl7-'JxM(FFT) 2 5, 3 0 R^SSi* fcl$H/M«»3g>f > * y - 

^gp jc <fc & - #c tc^ >f > # y - y & m b r gm^m-? & % © t* & s <b , 

#©^ft<D^i£ft£0£ r £ tc<fc y , {Sffi@B«^©^W©^m^# v^- 
[0®©fgJfifcM!] 

can 

*mm(o&i <Dmm<Dmm(DmmmT*$>z> 0 

[02] 
[03] 

3 \f. - \z «fc e if n A&mmmx* & z> . 

[04] 
[05] 
[06] 
[07] 
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if n & n awl mmx & s „ 

[08] 
[09] 

*mm<Dm2<Dmm<D]&m<Dm.mmT*2b2>o 
mi o] 

[in] 

[012] 

5t tc$ssg l r=L 7 - $ fcmmmow. mmx$> z> . 

[013] 
[014] 

% ic n ^ b ^ ffi © 5 s - # e ^ e <d m w m x $> z> . 

[01 5] 
[016] 
[01 7] 
[01 8] 
[019] 
[02 0] 
[02 1] 

^ * * ;i/ m. © m w 0 x & s . 
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